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Abstract and/or Background

Results

Background:
Cryptococcus neoformans is a fungal pathogen that infects
hosts with compromised immune systems, such as HIV/AIDS.
The fungus has the unique ability to evade the hosts immune
system and lay dormant in the body. When ready, the pathogen
first infects the lungs and then travels to the central nervous
system where it causes potentially fatal meningoencephalitis if
untreated. (1) In previously published work, it has been shown
that C. neoformans can not survive in the central nervous
system if it can not utilize the only carbon energy source
available, glucose. (1) A mutant pyruvate kinase strain was
shown to have severely attenuated virulence in mice when
compared to a wild type strain. (1) Gene profiling was used to
identify several genes which were shown to be differentially
expressed in the pyruvate kinase strain after being grown in
glucose for one hour. (Unpublished data) One of the genes
identified was the putative serine/threonine kinase protein
CNAG_06809.
CNAG_06809 is homologous to the Saccharomyces cerevisiae
gene IKS1. This gene encodes for a putative serine/threonine
kinase, and the expression of this gene is induced during mild
heat stress. (2) Polymerase Chain Reaction (PCR) overlap was
used to create a gene deletion construct for the C. neoformans
gene CNAG_06809 to analyze the mutant strain. (3)
Electroporation was used to introduce the construct into the
CM2049 strain of fungus, and then any changes in virulence
will be tested through phenotype assays.

Given its putative assignment as a serine/threonine kinase
in S. cerevisiae, the expected function of the gene should
be the same in C. neoformans. According to published
work, the phenotypes for the mutant strain of IKS1 may
be: (5)
•
•
•
•
•

Future Work
Figure 1: Creating gene deletion constructs using
overlap PCR. In order to make gene deletion constructs,

Future work that needs to be completed includes:

primary PCRs were first made of the 5’ and 3’ flanks of the gene
from the wild-type Cryptococcus strain using designed primers (P1,
P2, P3, and P4). The neomycin (NEO) resistant marker was also
amplified using its own set of primers. The three pieces are joined
using overlap PCR using primers P1 and P4.

• Confirming the mutant's phenotype through phenotype
assays.
• Complement the mutation to express wild-type
phenotype.
• Overexpression of mutant gene and reassess phenotype.
• Assess effect of mutation on pathogen virulence.
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What effect does deletion of CNAG_06809 have on the immune
response of C. neoformans?
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Methods
Overlap PCR was utilized to create a gene deletion
C
construct in order to characterize the function of the gene
CNAG_06809 in C. neoformans (Figure 1). Once the
deletion construct is confirmed, it will be transformed into
CM2049 C. neoformans cells using electroporation. (4)
The cells will then be stabilized through a round of
plating, and the virulence for the mutant strain will be
assessed and compared to a wild-type control. Capsule
and melanin production, changes in mating, survival in
macrophages, and oxidative stress assays will be
performed. Changes between wild-type and mutant strain
will shed light on the function if CNAG_06809 in C.
neoformans.

decreased resistance to glucitol
decreased resistance to sodium chloride
increased amount capsule organization
increased resistance to Hydrogen peroxide (H2O2)
normal melanin biosynthetic process
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Current Results
A gene deletion construct was created and will be
transformed into the wildtype stain CM2049 through
electroporation. (A) Gene deletion construct was
transformed into CNAG_06809 through electroporation.
Gene recombination was successful as cells were able to
grow on NEO plates due to selectable marker.
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